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(57)Abstract: 



PROBLEM TO BE SOLVED: To provide a phase 
change type optical data recording medium 
drastically enhanced in the repeating characteristics 
of recording and erasure. 

SOLUTION: A protective layer 2 with a thickness of 
100nm containing ZnS and Si02 in a mixing ratio 
being a mol ratio (ZnS:Si02) of 8:2, a recording 
membrane 3 with a thickness of 25nm composed of 
Ge2Sb2Te5 being a phase change material, a 
protective layer 4 with a thickness of 30nm 
containing ZnS and Si02 in a mixing ratio being a mol 
ratio (ZnS:Si02) of 8:2 and a reflecting layer 5 with a 
thickness of 20nm composed of Au are successively 
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formed on a glass substrate with a thickness of 0.2 l||T - ^ 

fl m by a magnetron sputtering apparatus. In the 
process forming the recording membrane 3, the 
concn. of nitrogen gas in a film forming atmosphere 
gas during a period growing a membrane (surface 

layer part 3a) with a thickness of 2nm from the start of the process is set to 0.7mTorr and, 
after this period, the concn, of nitrogen gas in the film forming atmosphere gas up to the 
completion of the film forming process is set to 5 // Torr. 
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[»BT8S*<*>ffiB] 

^wte36 s ^ra*w«-2^-r5E»»Bfi:. mEE»WR 
-r s « «{ba#*«*E»ttfl=. 

[fit** 2 ] EflkffROftSJV £ ^^S^itSi^ 

3««±-efc5BI** 1 (CE*OfflSE{fc:a**««E» 
[SB** 3] E»»HS:«J«i-5*iaEft«-S* s S e& 

Wfc-fr«J-Cfc5«**l — 3<OV^*t^wE«cOffi^fc 20 

S***«E»«<*. 
[IS** 4 ) ^y^yyfb^Ge. Sb r Te t 
(0. 10^x^0. 35, 0. lOSy, 0. 45^ 

riO. 65, x + y + z = l) t?fc5!1l** 4 CISS 
.<&tt«{kffi#*««E»«*. 
[»**5] «S«^2nS, S i O, MTa, O 

3t**«E««*. 
[IB** 6] StTt. lWE5«-±lwERSttfc^— 9 s 30 

SSHt, ^EE^fiIoK-miJO^S^fc(iRffi«iOSSi^ 
a$3&s3lirttJCE»WKt«»JiraoSi:i£*S:»Si"S 

»t-f-sffias{b®*#««E»jat*o 40 
3 »tJL±-efes si** 6 [cmmconmitm^mmm 

[ft** 8] Blil^ZnS, S i O, SOTa, O 
[ffi**9] ^ii^ZnS^S iO, Sr^/Ht (Z 50 



^f^:qi 1 0 - 1 6 3 9 3 
2 

nS:SiO, ) 8 : 2 GDgr£itT"& A,X~t£ o *> ^T'?? 
5»**8HE*0«SEftS3t*«aE»a*. 

[w**i o] EftafK^wjs-r^fa^tws^s e 

y>ft^«"Cfe5B#9 6 — 9 O^-fix^lwEttOtiE 
{bS**««E«K#. 
IB** i l ) ft** l KE«o«ffifl:ffiJte*W»E 

(n, ) igg£r. -?:OftjE^®^W^o^ 

(N 2 ) «ff J: 9 4j*#< LTE»5*RSrJSRi-Sw t 
&»»ir5ffi8E<tffi*^«»E»«frO»it*& 0 
[ft** l 2 ] E»&lR<a{K&Ji £ o#ffi£/,rrsffi 

jaK^HSt^^^O^ptlloaSf^^ (Nj ) iggOlO 
«SJL±liU-CEeaPIH«:fiJc;lK"t-5S8**l 1 KEttOti 
»fcffi3fc^»«E»tt#OHiS#ffi. 
[II** 1 3 ] II** 1 liEttOffl£fl:ffi3teajM*»E 

^-T«S fc* tr*JB ^ Sr^Ri" S JH W ^¥^Ori£RiSK 

4#® i: -fS«*{tffi3t*fflf«E»«E*o «i6*&. 
[IB** 1 4 ] ES*<ofiSI <t SritaS* 1 
6 2 nmOg^^tt^^^Slt6^P a ^?^^ 

#£j£R^£#ra^¥*Sl^j£R3ff <^ 3 l WTic L 
■CE»»R&riER"»"5«**i 3 KEt&OfflSEflsSit* 
«*E«K*o«SS*ffi. 
[ft** I 5 ] E»«R*rflWci- StiSEffctttW 5 S e 

yWfc^4*"Cfco§B**l 1-1 4 f^;f ixa^ESW 

t§«{tajt*:««EftisSEffcoaiiSfi*isfe. ' 

[|f**l 6] ^/^^Uft^Ge. Sb T T ei 
(0. 10^x^0. 35, 0. 10^y, 0. 45^ 
z^0. 65, x + y + z = l) "CS)5W** 1 5 (CE 

[»**17] (^PZnS, SiO: RUTa, 

fc5 feco-CfeS!»**l 1^1 6 0^TH^(lE3*<7^§ 
SibS3tt*«»E»«*OKiS*fe. 
[IS** l 8 ] SB** 6 (wEIK<OtiSE^tS3t¥WaE 

xtp<o¥-t%<om.mrt* (n 2 ) sss^, ^oitjE^smi 

«^ffl5»€rJ«R^SWra^ffiR*ia«^^^^^^ 



3 

So 

I!S*« l 9 ] {SSSOE«»Ri: '^rir^tti 
HR#**^¥*9tf>2St;tf* (N 2 ) ^r^fUIS 

fflP«±^U-C«a»S:riiRi-sn**l 8K:E**>1f8E 

2 0 ] If 6 KE*fcOffl«{fcS3fci£tt «BfB 10 
tW?rSigto*feT-foot, -tOERSRi:<0#H 

[W3R3S2 1] gg«OEft»Rfcg>JEB3:tt-»-»B 

2 nmOf^^5^Mn»?^^ 

L"C«aJlSr«Ri-5lll*«2 0 lcE«OtS8E{fcS3£* 20 
««E»«#o«iS:frS. 
IfS**2 2] SSS^ZnS, S i O, Sl/T a 2 

*Sfc«D-efc5SI#«l 8 — 2 1 OV^*Lj&>£E*c<Dffi 

K{fcffi#*flraEftttff©«jS*ife. 
[I93RJI2 3] SSI^ZnSirSiO, 3r-=&/uJt 
(ZnS:SiO, ) 8 : 2 Offi^tt:-e<g'A/-e>fc5 fc ^ 

-Cfc5»#JS2 2 fcEttOtf^flsg^flr *E»j«E«co 

2 4 ] E»*DISr«l*i- 5ffi»t*t»36S S e 30 

««{ta**««E»flE*<0»36*ffi. 
[0 0 0 1 ] 

*«E»W&S«iwfflu^5ffiK{ta**it»E«K*X 
10 0 0 2] 

[*$3&co&fi*] "fs-^-SrE® • H£U ^or^to * £ 40 
#T-#5#^«»E»i&#fc LT, E»WR«a-«i:*/u 

SJ*LT£«»R»**fcS» • ft* LT#AS#«8i;:-r 
5 r id* 9{f^oEfta>fc£ix5o — {f^-corN^ 
(lit *c0EftB*<fc "9 fc{gy<?— 03 u— -If 3tS:S5*ti-o w 
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[0 0 0 3] ISE^r ^ ^ ^ OES»R»S t LTfl, 
WiliTe, In, S b, S e %?z:^J$.ft ti~ Z&Hs'g 

SiOj , S i O, Ta,O s , MoO, % WO3 , Z n 
S, ZrO: . A 1 N. BN. S i N. . T i N, Zr 
N\ PbF 5 , St/MgF, «0&«KttttttK*>£>3 
tf ix5 l S£ fell 2 iWl^a £ *x-5 e 
[0004] HfrEffiSEfba jtr 5 * ^ o «t ? fcttSPteE 
»«*«rJB^fctt«Eft*a;tf>7< yyh^l ofiEft^ 

<D 2 u^rfltSB LTEftSf^tilS h77^± 
56-14553 0^4*»dI¥L<Bl93$ixTl^ 

[0 0 0 5] 

EtlSSffcS!*^ -f * * <D J: 5 *«8E{ta*>**««ER 
jHE#d*5«t5E»- r^^o^»9SL4#ttOfS]±^[15^ 
E»WR»Wffi8l»oBWS:ek»-r5«3S^» 
*SixTU^5 e «yx(f#BB¥2- 1 1 3 3 8 0 
mat s a«4K*^JE-ej«KLfcE»»R«rKJt5w 
ilwJ:oTA#tt*>f ^A4M4 (Eft- »*0»9 5SU 

- 2 3 2 1 3 3-§-4*$Bfwf±* 3«ftS*#l£TvSRL*: 
«R««rRtt5r tdJ:o-CA»<c*>f (Eft 

5 0 Ld»Lft^e>. i5^. fflffi^t;a5t¥««E»a«cd_ 
.A3 ft 5 Eft - m^<Dmv&l,&&(D£ 5?*5^]±^»< 
^^e>Ti-CiB»9. StjE?S5feOffi3ed<t5j1c:^««ES«E 

[0 0 0 6] ^^mi-±mt£<D£ 0 t^m\^^Xfl^ix 
tzt>CDX*tb<0. Eft * 7H=tOgfe9iSL»i4355fl5BIMi-^] - 
_h L tffiS!fta3t^ttf ^EftJaE^at^^OKaft^feSrft 

[0 0 0 7] 

[^JtS£M&i-o^^<^I£:] *^s^#6^E^ll^ 
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[0008] -r^^*>. *mw<n>m i ^isgHt^jfc^ 

54»a*tSt*t5feOICio-C^5 C t Sr»«t 

1-5. :oi pfcflSfiScdJ: 9, EaSfRoHgiiiiRgt: 

5'<I> T«t LTttttEU *»*»5affi«liJ:5«Slt* 
©WifflttUB <t E*»B«ia*«r-&5fr £ -frfc i <t K i 5 12 

fc, mrEE»SWIlOW2*««<0*EJi»4E«»BS<0fi!t 

llgflwgfiET'tSOT-, e£3tSC0E^?$R.S.U ; <&siJf 
t l±MO< y 71 fcRitfc«J*©«SMt8Wfc*««E* 

E»aflco«iS=»^ K5r<g:igc1-5^i:*5T-#5„ 
/[000 9] lttE*Jg9lQ$ l 4>flSfc£!£^flmEft 

I H2n in«>ff^Sr*1-a«IJ»0¥*&0«*»«!6SiWE 
2 nm©J¥^£r*1-5a#W^a#OSpJ§02lgiRg 30 
05 3fgW±.-C-fo50>*»#SLv\ r©±5 48g(:J: 
V 9, E»»RO*B*a»-J:5Efi«*«i:«S«MO*8 
NEa:lft£»SJ1-5»*as*»::»e>;ix5 r £ t io. 

ooio] ^mcom2(D^{tmitmnms. 
cobs ^ ffi'&X'*: <o ft&&&&T%&mzmtir2>%zmzm 

23RHT-tO««5E*t UT^1-5«««t$r 
z.Xt£ 5 ft 3MfcS#i£1*«E»ttflE(-S3V *T . jfflEfS 

gS{fcW§"19^^fik*#t^3griSM^T-fo!3 . 
o s ^(OSuEEfi^R£<o|^®£j£1-^E2:-g'tf^JiSfi 
*3*K«JlcE»3f«4: R««|BJ^fflSl£tk 1" 5 !- 

*1-5*»8Bi4SE»SRtiSS«|BJiOffiSa:lft*«UW-t- 

5^<y rmt lt^beL, a^os/gsfli^iotisast* 



r**ia:»tfc«rttoffsc.{fcsa**it«E*a»«>j: 

©«3S => * h «rffi*-r5 r t * 5„ 

[0 0 1 l ] lfflE*»H«>JS2©«SErt:S3te*»»E» 
'«E*«c:*5V*Ttt. «BS©E»WflSi:tf>#Efc*1-*E 
b 2 nmOJ5:^^^1-5a5^sp*S)<OS3R»S*SfinE 
2 nm<Dl?*£^1-59J#«*«S#0¥iS<a£3SSg 

9. »S*<0*B*ffl«wJ:5E»?»Ki:«SJirao?iS 

[0012] 1 <0»S{fca3t^*«Ea«Eft: 

«E*ttE«E«r»!Jei-5*86-e4)o-C. tO«ait©ff 
Bfcl*1-«E**tr*Ji»&J*«r5»l«!©JSei3?[aft 

tf^co^fiitf;* (Ni ) iggSr. -^OBtJESJlSC^^ 

co sb # £ j& ri- 5 fa <d &m # h fa # * <o co m m 

(N, ) »«J:9fc*#< LTE»afRfcfi)iK1-5 

^ejco^ l coft «fbffl**««lE«iaE*«r-&aW3»»oS 
^lt®lig1 l 5ri:*ST-#5. 

[0 0 13] *J8WOJB2 0«SEftffl**««lE 

»ME*<0»i3S*j£»±» lWEUfc**WO»l«>»SE{bS 

*!Wf«E»aflc«:Kaii-5*ffiT-s>or, *co&mm 

t co#E5:fi)c1-SE$r-g-tfS^fC«rfi)tR1-5^raco¥*i) 
cDfiKRilS^. -tcofi?r«e3g®SSl5a^coSi5^«:fiStR1-5 
^r B 1<0^rofi£R^g<t 9 t + c < LTEIS^R5rfixR 
tSrtSrtiSittS. rcO«tp?itllfi5clCj;t5. B5EL 

o^!C§4it-T5 Z. t /55T-# 5o 

[0 0 14] *3BWO»3«>*aaE<t®3t*««E 
»8E*<»3KS6*ft»±. ffiEUfc**W«5SS2 0fflSE<kS 
Jlt^fflfWEflkttEfr^rKiS^-S^ffi^foor, ^OlSiS 
R <t cOlf^E 5r)S-rS® er^tf *SI3Sarfi5cll!i1"5SSf!3-c06£ 
m&mf5.#*t'<0¥-ii3<D&m#x (N, ) jSS?r. -to 
HuE^^^^^^ : 2rfi£R1"5^r»10fi!cR#@m^^ 
cpfOipjSjcog^^'^. (Ms ) Sgi 9*:# < UT^jfll 

[0 0 15] **WWSg4<OftKffc:®3t^fflfaE 
SjBEfroKit^feli. S?FELfc*«^©JB2 0*aS{bS! 
7t#tSfaE^<*?rMit1-5^feX-53oT. ^^Sii 
R i: to If^S if&i-mm ZStsmie SB ar^tRI - 5 <OW- 
^co^KRJSg?:. -^£0BtlESilSB^C0S15$J-2rBxR-r5 
^PJjcoipJSeo^RjMgJ: 9'h£< L-C^sSS^rfixRI-o 
-t$r#Sii-f5o rco«t p <cffifi!tir J; 9 , BuELfcac: 
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[0 0 16] 

E»K*0-**«^««fe*Ufc»BiaT-&9 r Sic 
is^X. 2. 4li{£sfJ§, 3ttEflkff0L 3 

a, 3biiESaEB3 0«BiS, 5liR#tB, 6lltg 
mm. 7liftgitS, 8I4E* * ffl*aW5ft«rff5fc 

[0017] l Itmm&^mSfrbKZ&ttftziti 
te^/U^ffcT'feoT, PMMA (*!/^fW^7 10 

^yi — h) . *y h**o»jsi^5^*^ 

zl,5 t><^"Cf*<£V\& s * 0. 6—1. 2 mm\Z.-tZ><Dfr — 
[0018] 1Sfti9R 3 Wt u— 5f *OH5»»^ <t 9 

Te, Se§^^y (IMRSItcX) J±^tL 
T^tr^^Wfc^fe^l n LT-&tr^ti> 

^trtfc^tt<0fttt«i: LT«t«5t«T e-Sb-Ge, 
Te— Ge, Te-Ge-Sn, Te-Ge-Sn-A 
u ^ Sb-Te, Sb-Se-Te, In— Te N In 
- S e , In-Se-TK In — Sb, I n-Sb- 
Se, I n-Se-Te^«lf6ix5 Q Eft»R3 0 
i¥^±«FlcPfiSSix5fe<0"C(±3iV^S5 — 5 OnmlCt 30 

({SssJS 2 CHg-fS^S) £^tfW*ff*o«JB*B3 a 

(n) ffig (mffiflcasfcuoasjH-T-o**'*) 

ffi&3*R3 0*JB«5 3 a (SJSSB3 b) «^0«l(Da5» 
iC^ttS^ixJ: 9 < ^oT^5o ESSK3 0S 

133 a (S«a5 3 b) JK^OffiOSB^jCiSJtS^O 
^CllS^ezxo ^t'd^t^O. 1-3 
Oatomic^olw-r^S^^^o SSSI53 a (S1^3 40 

b) <a3p*no2*»£atf«*tt, E»ii3o«*» 

5>W±5i:, ^@£!5 3a (XJB3S3b) Oi^fj:, 1 

WIi^3a (^JiSfl3b) tf>¥iS£>23Sf figSrE 
&558S3 0RJiffl5 3 a (KJBffi 3 b ) W^OfthCDgfJ^cD 
^<bg»jBS0 3ffi«±iI-r5t, E^3PflM<t{&5f J§ 

[0 0 19] {Sgi2, 4 11. 5161k fk^ftlc^T- 50 
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O, , Ta ? Osx MoO, , VV0 3 . ZnS, ZrO 
, x A 1 N. , B N, S i N. , T i N\ ZrN, P b 
F 2 , MgF, ^<0«-aR««C4*Sd^tf e>ix, ^rih 

2, 4<DIi:^^^{rPSS$i^o 1 b^X'li^v^^l o — 2 

0 0nmCt5W-j!JWT*fe5o rt^o&sSJl 
WiOTfijt»at/*^»i:# LTJtRtttt* to Z n 

mm 4 (Dwsjvtztf zm^. z.tih*m cunxmj& l 

[0 0 2 0] KWI5I4Au % AK Ag. Ni, F 
S*tJB 5 «1E»3»H— 0*5RiR3!i^Sri«*5«t ^to 
ffi^Six5 tO"Cfi3tCV^S i 0 — 2 0 0 nmCtSO^ 

[ 0 0 2 1 ] «aS«7f*M»S:* tr>-3— h . 

Srg*£!l 6 Srffi^TflA 9 -frfoitS Z t Cioti 
[0 0 2 2] Ea»R3Kt5fiSi2, 4l*Xs<yf!) 

n&+x-nmmftmmffi&m^xm&2tiz>*K 
[0023] ^^5i i <o*zmmmztzmmm& 

— Jf ^E»JSE»T-&5^. **KT-(i|g| 1 OESKfls^: 

£{RSfSffi7£&:tTt^\, ) LTS#»JT* 
&9-£-*^3r tic J: 9, Ri^bEi-SiSl/S* 
a*^1SB*«i6G>E»iSE*i: LtbJ:t\ 
[0 0 2 4] Hi OE»fflE(t(iES»K 3^23(1 

<^SS5£:^tfS/gaJ2 a (ti^4a) O^OlI 
2£g£!!tjE*E/IIfl2 a (SI»4a) 
^rixi: 9 <b*t <to<t 9i:LTb<t^c CCD^, <£ 
US 2 (^Sli4) C0^^^2 a (mmU4a) ^9V<D 

f±4$(Cffi££ixS fcOT*f*>£^#, 0. 1— 3 Oatomic 
%Ct5S^#V^ Sia2a (^Sfi54a) <^5pj*, 
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|3i2a (?EJig&4a) OlE^li 1 nmiUlCtoO^ 

g£2a (1194 3) »^ffi^^?^l^Sg 

[0 0 2 5] «±0 <fc 5 tc, **WOH9E<ta3t*«» 
E»fflE#T-l±* K«Sfflt3£fctt«SJB2 (4) 
er^S-t*:. IEe»lH3Sfcli(S»S2 (4) OCixb 

9 fc**<i"S-i:l-i:9, Stt*«»S:E«»BI3 t 
ftg|2 (4) pa-C4r5«2a:1K«:K«tt*-«iWi"5 

[0 0 2 6] A^*S*55K^tt«fl:S«^fll»lE»«* 

liEJiTt-EI-SS i Sfc{i55 2<D»ftJ-<fc 9-&3i#ja»o£ 
liEft»K3*fcttfi!:aJB2 (4) Oj&HgXST-f&Bil^ 

2 (4) <D*«xat*5tt5«RH*&a/o-*Jii!ra*fc 

S2C0*SJiE»»R3^fc«ii&SS2 (4) O/SggX 

as*«3!lPi-5wi:^b. ERWB83 *fcl±»»« 2 (4) 
o/ScRXfitwistt 5 /£RBSfe&o--£»ira £ fcfif£RI& 

[0 0 2 7] 1 O^feii <fc 9 E»!9R 3 li^Rfft 

^/<y7li45iI33a (3 b) 5 »§\ 

^;1^3 a (3 b) y 7S«£± 9 ffiixfc 1~ 

Sfc«>«wtt (*JiSB3a (3 b) #£SUi'<y7«UE 
^»i-S±5J--r5fc»i»«** ES^II3 0AxISXm 
icioit5E&SIIR3^*JiS3 a (3 b) 5:^81-^5^ 
Rk IiHfeESO-S»iraStttIS»7 

(n, ) fi^^Mo^sraswiofta^K^iast^^* 
O^^li^^ (N 2 ) jggco3«&±^ss;-i-o 

(0^»sU\ — suf^fC 1 <£>;fr&(c£ 9(&ff JI 2, 
4!:/<y7l<b^ofI9 2a (4 a) ^J^o^ 
mmU2 a (4 a) (7V< y TShSS: X 9 ffiixfc *o ^ 
tCTp/i^Clti (ftJiSl$2a (4 a) ^g£Lfc/<y7 
SlH£5r$£}51~ o <fc o Cto/:fti:it {&ISS2, 4 to^ic 

KXHlCiottS«:llS2 f 4CDg/ISf5 2a (4 a) £j& 
K-faJWRL XSBS*&SO-E3WPfl£fcl±X 



6 ) WBa^Pl 0- 1 6 3 9 3 

10 

mmx* (N: ) fis<o3«ei±oi8ff«w-r503&s»* 

[0 0 2 8] fi5ES2 0*j£tl«t9Ee»IR3tC 

/<y 7/Si:<t©*/S8B3 a (3 b) ?rMto^, S 
g^3a (3 b) 0/<y 7«fg«rJ:9«tifcfc<0l;:1-5 
fcftlCtit (gJi3$3 a (3 b) .as£j£Lfc'*y 7^SS£ 
«t o l-i-5fc*«w*i, ES3?R3<Dj3tRX?t(;: 
10 *>«t5Ea?*IR3^oaJiffl3 a (3 b) «rJ«R1-5J« 

^OffilggO 3^0 1 »Ti:t50i s »S L^. — 
ttE»2<0*j£(cJ:9«a»2 (4) l:/<y7It 
45ai»2a (4 a) fc7gjS£i-S*fi\ *«S 2 a 
(4 a) ^<yT«H6SrJ:9«*tfcfco«ci-5fc4t)(i«i 

mmu2a (4 a) ^ss ufc/< y rvrnmrn-r^ 
x o [z-t^tz^i^t. femm 2 (4) o^x^ic^it 

O^Hl2 (4) OSia2a (4 a) S:J5£R1-5Jt8 

20 kl -r*fo%, xe§B*&ao-fijBM*fcttxat»T«r 

[0 0 2 9] 
[Ute^J] . 

t^ov^-CESJB^-i^2lR**^«JBa5«:S^^tfc w t (~ £ 

[0 0 3 0] Jt^ w * ^ oS*«)**J«<i»TOii 9 
Lt e XffiI±JP*l. 2mm0^7^iei:L, ESS 
30 RSTflftftSSajftfl-WiG e, S b, T e, t Lfc. ^ 
OGe,Sb s Te, tttS**»€>E» • «*«H£XW* 9 
S L1^(w«ixfc jt^»«E»«*^E«»Ro*ffi«" 
fi-i: LT*flbix"Ct>5t>^-C&S (4#f^Bg 6 2 - 2 0 9 
7 4 2#^«) o E»*KOHIHi2 5 nmtlbfCo E 
Mg5rZ nS^SiO, £^r/UJ£ (Z n S : S i O 

, ) 8 : 2oa^Jt-e&A/-ett5«»B-e^A/«i. 
m<Di^mM(omMi: 1 o o nm, {sasffiwi^ffias 

(E^SlOJLra^^ft^c^II^) ^^J??r 3 Onm!: 
Lfc. (Au) -eff^L. BHHi2 0nmt 

40 L7t 0 

[0031] GsnrntiSLi*^?* vx2\/7.s<? y 

(c«t9 : fTV\ E&*KW^^S^JScRXST*(ifiER«ia- 
^^'7^rA r ^^Cl, JE^)3mT o r r t Ltz 0 
-75, ES»IS<OJ«RXS-e«iriclH«ia«.^^«:A r ^7" 

UOOWiat. 9 9— Vy hoESJ±v^ix 

OlOMlll^^ttl 0 0mm!:U ^✓^y^ — 
50 ^— y *y h<tgtRi:0£5glli 1 5 OmmCLfic 



( 7 ) 



&m¥- 1 0- 1 6 3 9 3 
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[0 0 3 2] 0 3 (i^I^illfg^ Ltz^ V . 
;ft,3<tf^B#ii;tf;*i£A<ff l 3, l 4 Ciotml^lSi 

13, 1 4 (D^L Y) Mi-f hlXtz^* ynzjy l 
5, 1 6«C±oTS«J»SixSc JsKKfi-f^-^fcLfcSA 

[0 0 3 3] H4lif^K^ixy'c3 l t^^^^OlEB - ?H* 

tit*fc5o EIM^^T, 3 0fiU— tfSBWjR. 3 Hi 
St4feu>X % 3 2, 3 2.\%7* hf^rf^ ^— , 3 4fi 
3 Sfi*^ *^T-fcS. 3&^»5»ffiSI«S:ffl 
l^T, ^e— ^ 3 4 (Zi: *9 N U — tf tf — J\ ($L-fk : 7 8 0 20 
nm) i3t-r-f 3 5<0*i*tilff3asi 4m/s e c 

mt^^T"^ 2 - 7Sf^— 9 #v^>a 

CH^? B E R (B i t Error Rate) <D^i£ 

M5&li. 121 5 iZ7r:i~i 5 Ct-^/^-t^T^^ 

fiZo wrT't*— ?/<y— , /<-r7^^!7-5:0. 2m 30 

<9 I Lt O B E Rl^ 1 X l 0 - s «T ^ 5 IBS • ?K 

LKfiM#ttliTPS'*!7--0 1 5%tiL£Df£® - *B*^!7 
— T*4£!9igL!&»£fiffcV\ BER^l x l 0" s <t 

x # < * o b# o «s "9 s u s £ flu ^ -r 5 r t (w x y t ? 
loo34] m i (i-^^^xiK^^^Txm^fe^^ 

[0 0 3 5] 
I«l ] 



12 



rp 43 fiff B5 (r\ crtr BSC *7\ kt -cV ct 


r HgLO v — *o 1 0 96 *s 






9 ^ c uojorr inrw*>; 


1 0 7j£e3 


-J-a:x 2 5 Torr 




-$~^T 5 0 u Torr 




f ^<T 7 5 j/Torr 


2 O^E 


t^TO. lmTorr 


1 4 75 Eel 


t^TO. 2oTorr 


10^0 



[0 0 3 6] Si SRIlOISBfe^5)I8» 

*JH<oj5RlSXS«ii5ft 5^JK^H^^^ dfi jfcxw * ^ 
l^N, ^JEt&^SEU ::tlj:U^5 0^Tor rt' 

tj^-T r <h Ii0ij^(i^r^¥ 2- 1 1 3 3 8 O^WzffiTf; 
$ttT^5c ffSU^N, 5>JE(i«M^fr (fit 

(^H^g) -etiS^^M^^-fZ^^fooo 
[0 0 3 7] TIBS2 0Affl(i, ^O^IgXg{Ci5tt5 

5^JE (50/iTor r) icKff LT^H LfcKftSMIS: 
^ ^ ^OlS^ • ^^^^ <9 ig LSgCer^ It 
V^ 0 :o«20AS^b, ^:^^flIXg^^feB#ogf 

[0 0 3 8] TfB^S2^B^fi, *<7?)5EKXS^i3V\ _ 

EE ^ ftjfe^ 2^Al!:^lf: ^sS^riC £K>'&b ixtz & 
SU\N T : ^JE (0. 7 m To r r) (CtS^ U t>*i>*?> 

to r r {z&fe^x&mLiz^mmm&ttzytT* 

^B^Ti^fb, feSSROfiKRXSBai&^OjsER^iaa^ 
5«t (N 3 »EE*S^Tj3cKUfcffl^OJS:^3 n mX 

[0 0 3 9] Tf£O^2C0C^(i, ^r^^xm{^^v> 
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3 ( 5 0 a* T o r r ) (I. Lt^g Lfcf£»WR£ =PT 

S. r<D«2<BC«a»fe. -tOd»XSOXS»TB90 

[0 0 4 0] Tf£Oi*2<7)DS8l£, ^^llli:^^ 



( 8 ) 1 0- 1 6 3 9 3 
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(0. 7 m To r r) CSSl, XSBa***»5>A^o» 
raST-OJSER^iaa^^^^N, #J£2r 50nTor r 

lES»RO*KXSil*TBtIOfiJtB^ll«^^^ON 

10 45t) jt^-f • *H*oak9iKL«ttdSiS^ 

[0 0 4 1] 
[«2] 





-f pg/<«7-0 1 5 96ft L 




£t£lO 2 nntl OeTorr^ -t-*l£l^H±5 0 j/Torr 


1 7 7?0 




ftfcj© 2niti 5 0 ^Torr* -t TListfl-Ii 5 0 v Torr 


2 0^@ 


ft$fl©2ncii0. lcTorr^ -tnJsi^U 5 0 wTorr 


2 0^0 


A 


ftfc)© 2niitt0. 2olorr. -enJ5intl5 0 ^Tcrr 


2 7 73H) 




ft*J]<D 2n*tt 0. 5 eTorr^ -enEi^li 5 0 ji Torr 


3 2^0 




atdO2n«tl0. 7aTorr % -enCl^t-a 5 0 ^Tcrr 




Sfc8J<D 2 Mti 1 . 0«Torr N * ftElft& 5 0 jxTorr 


3 8^0 


B 


«8l<Z> 2 nott 0 . 7 «Torr % ■* ftJBWtt 5 0 u Torr 


4 0 


3 nntt 0 . 7 »Ton\ ttJEm tt 5 0 >£ Torr 


3 175m 


«tJ}<0 4 ntttt 0 . 7 «Torr v * fiJslfl- It 5 0 *c Torr 


1 8^0 


fttH©5iwtt:0. 7aTorrx -ttUSWttS 0 xrTorr 


1 0 7>m 


C 
D 


attO2ji»li0»Torr^ -E-nSl^tt5 0 ^Torr 


1 6^13 


&%G>2imtt5 0 jiTorr^ Ztl&ftti. 5 0 u Torr 


2 0^0 


fi«ft«02ne(iO. 1 «Torr^ -trn&^ti 5 0 jrTorr 


21^§ 


£&<D2n«tlO. 2»Torr^ ^tl£tfpli 5 0 ^ Torr 


2 6 Jjfsl 


«fctt©2iwfi0. S^Torr^ -ttlJElftti 5 0 jtTorr 


3 0^0 


&&£>2nett.0. 7 aTorr^ *:1xELftti 5 0 *Torr 


3 7^0 


eacD2BBt±l. 0«Torr^ -ZtlELftlt 5 0 /(Torr 


3 7^0 


ft»d)2n«li0. 7 -Torrx -tnia^W 5 0 /iTorr 


3 7^0 


fi&CD3n«i±0. 7oTorr -t*v£lfl.ti 5 0 jrTorr 


2 3 


SRO4n«ti0. 7nTorr «t n£L*Vtd 5 0 ^ Torr 




ft«O5n«tt0. 7 "Torr 5 0 ^Torr 


1 O^S 



[0 042] w±co^ i str^2^S5S:^e>. ies * ?s 
s»offiRxs^MfeE#aTjc^7^{^i^ia^^^* 40 

CON: LfcfSSIJI t ^#S^r/$T 

[0 0 4 3] ?:t\ Jtx-f^^OlE&SPRORJS^lS] 
iotli^i:!^, ESS • m^(D& <9 i§ L^co^d 

x&t£< t h 3m^±comm^m^^^x^^tz 0 so 



[0 0 4 4] &>±<D&%zli*b* ^Sr-&=S-t"51£S»R 

^cfr^M^^g^o 3 ^a_tx# ^^s^i" - 

*i:irS]Jteito r i:^T'#o^ t) T^T^o/to ^/i. 
{±2 — 3 nmCto^fco:^^ 0 ^ 

[0 0 4 5] ftii, saEffiS»ROS«ffl^2*«SO 
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Uft<D&#<D&mMWlz&li&¥'i$<Dll t #EE) 
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[0 0 4 6] Tttcom 3 rt^OSgST-fc 9 . ^^o^'l^ 

«sffl«^offl»co^Rfflp«iiii5ita5(iia^N a #ee 0 

I0»a±!:t5t, *«ffl«*Offl#Oj«RJBPfliziD 

[0 0 4 7] 
10 [« 3] 





(#S2no&#OR6» 


N 2 #5 >*<XS2 


1 


2 


3 


5 


1 0 


1 


2 


3 


5 


1 0 


1 mToit 


A 


O 


O 


O 


o 


A 


o 


O 


O 


o 


10m Torr 




O 


O 


O 


o 


A 


o 


O 


O 


o 


2 0m Torr 






o 


O 


o 


A 


A 


o 


o 


o 


5 0m Torr 




A 


o 


O 


o 


A 


A 


o 


o 


o 


10 0m Torr 




A 


o 


O 


o 


A 


A 


o 


o 


o 



•fr W ? 3 «ELhfl± L 



[0 0 4 8] W±OSI*tt«SE{ta-^SG e 2 S 

bje } rt>bft5f£^^R(:ioV^TO^^-efcof:: 30 
/^ Ge,Sb,Te t fo&mz&t'} Z>&fSLtt&&m. Lt 

x^0. 35, 0. 10^y, 0. 45^z^0. 65.x 
+ y-rz = 1 irffitz-f. ■f/.fto*). 12 6 (OA (3 5, 1 
0, 55) . B (3 5, 2 0, 4 5) v C (10, 4 
5, 45) , D (1 0, 2 5, 6 5) , E (25, 1 

o, 6 s) x-m^rLtzmmiz^^^t^^itrnmR^ 

00nsec^TCLf:B$) fflf£ £ |5)«0*^ ^ 40 
£><brL/: D 

loo4 9] ^/c, ft^f \^n^^mm¥M^ o 

nm^ Xt < 1 0 0 nmST'COPaT-SftS-fr-C b, ffi 
j£g^£Mrfl&t//£R«*T^ 

*B3z<E>ift 9 ig L«Ft£Offi]±3a**M# z t tffgib h 



[0 0 5 0] /<£ib\ K&WROjSKXflKio^TffiSfct 

as (n, ) »Eo«dw*ftt*oT-. mm. SSRB^KDtc 

3R(ORi¥3&fij<Da«Zft<oW-& (RflE*ffij-C<o**SgE 
fc*<M8£*>tt:) tta3ROR«*ffij«5«SK{tO»^J: 
9 fc>h£< 45: £tf^ffi$ix5c ZCD^m&JE^^Z 
hl*AESft$flz£-<?X$kl)*frb?htz 0 
[0 0 5 1 ] (Mmffl2) HuEHlaW 1 T-iiES»RO 

^n^ti* 9 ^x#<i~o, s^iidER 

SlSRSBS^^cON, #]±£fi£RX§P4Jte/>»<ba»a> 

m&mzm±zi£tzmmwz£ixyt^^ x?(otzm - 

7B^JS9i£L^£#ft±.t*5: i:S:RfflLfc. 

^J«Si-5^PJ(w^Mt5J*R5S«*^50fSS8PBlgO 
fi£R5Ig<fc9 4>'h£<1-£K ESS?Rtf>/ycKX 



( 10 ) 



!? 1 0- 1 6 3 9 3 
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^5 jSR&K £ ffcRXSMtea* ?> JHH S t'Orl 
R5£ g «t9 J D^c<t5:iiaoT ES^Rco{£sl @ 

ig L 4* t£ £ ft Jb $ * 5 h <D X* 60 o . 
[0 0 5 2] Sfc1\ B 3 <DiS««:JB^-Cia 1 OJB«j«35> 

fWGerSb:Te 5 t Lfc c ^sllliZnSirS iO 
, er^Mt (ZnS:SiO : ) 8:2 "C^A/T-fc 5 4> 

ffii, gffiftJ<OSSIJBa>?>l«IC 1 0 0 nm (&5gJI 
2 ) . 2 5 n m (EftSS R 3 ) , 3 0 n m ({&f§Jf 
4) , 2 0nm (5^15) iCLt. RftSIR 
£Jl^O*«:«Rr5BSIO«R*H»iJE*3xnTo r r 
OAr^WCU j£R/<!7 — Sri 0 OWlwLfc. — 
f£^?SR^«Rl-5^0^:R#I§^(iAr ^/^^N 



IS 



10 



r. N, ^£O^50/zTo*r r) . fiicR'<? — £■ 

^O^ix-tVurot^TEa • 9 i§ LK^rtro 

fc, - :iT\ U-lftf-i* (M: 7 8 0 nm) tf^ 
*^<E>*l*tiSgl±l 4m/s eciU ftS"*' — ?HS8 
1 . l/imt'7 V^Ar-^ £2-7 ^s8"^ — ? 
a ^ESSr*— '<7>f hU 4fe9agLE»I3Saic#3 B 
ER<0^ffc;£i9J£L£ 0 ST, fcT— — £ 
/<r7-^?4^{- 0. 2mW#^T*abS«BERg: 
ffc£«iJ^U 100@ii?gt^£OBERl^lxi0 

m/<7 — t Ufc. 4»9£LE&li, TPfi/<!7-015% 
i« U<0ffi» • T*»9igLE»S'?T5i^\ BE 

R^ixi 0' s i«9 t>*t<*ofcB#C5a«9igL!UaSr 

[0 0 5 3] 
[84] 













i-^X 3 0W 


1 03JS 




r-<r sow 






+>*X 7 5 W 


1 73ff0 


A 


t-«ri o ow 


2 




t^Tl 5 0W 


2 275® 




t-tT2 0 0W 


2 23?S 




t-<T3 0 0W 


2 0 550 




C£J©2n«li3 0W, -tftEWHil 5 OW 


3 7750 






3 2^0 




«lH02w(i7 5W, <t*t&*Mil 5 ow 


2 0^0 


B 


atoo2n«(ii o ow, -enjaniii sow 


2 2}f0 




fi«]02u(U 5 0W % -tnJEWd 1 5 QW 


2 2^0 




fifc]0 2oat2 2 o ow. -tnjanii 1 5 0 w 


2 0^0 




ftffi0 2n«ti3 0 0 W. -enE^ti 1 5 0 W 


1 ijsm 




fife<D2na(l 3 0W N 1 5 OW 


3 4350 




fi&©2n»t± sow, -ena^Mii sow 


2 9^0 


C 


ftft0 2T»;± 7 5W. rtlP^li 1 5 ow 


2 435® 




«*£©2n»;± i o ow. -tncme l s o w 


2 2 350 




&%0'2natt 1 S OW, *-*iCl*l± L 5 0 W 


2 2350 




««fc©2n-l±2 0 0W. -frttJEWli 1 5 0W 


2 0350 




ft2t<D2nnti 3 0 0W. I 5 OW 


1 5^0 



[0 0 5 4 ] Sc 4<7}Afi8l±, fiJtRXSOXSBaiW^X 
S»TST-<OricR/<!7-Sr-^(CL-CjSRUfcffi»»R 

TV^ 0 r^S4^A(S^b, ESB?R±ftSrl3]-- <7}/5x 

r^-t^r-to^, j«R'<!7-«r i 5 owmai: 

LTESSRerfiScR-fSi:, a^SEaaSRSHSx./^ 
[0 0 5 5] l40Bffllt ffiaWROjaRXSlwiSit 



? — ^:3[ L. BuE2 n m<OJ£3*<DRa»J5xSi"oSri 

«fc O^ix*:*** Li^j£R'*7- (15 0WSSS) HIS 
£LT*£RLfcES»R£^1-©3fcx>f *^OE& • ?3 

E»»ROjSRXSOXSBa*s^b 2 nmOS^OB/^ 
jSfii-oWra^R/<!7 — ^ffeoa^OfflPBltO^TTXj: 9 




( 11 

19 

s<7— {&COm 9 (Dmr^CO^TKD 1 /3 £XTlZTlftz&?lZ 

tzt* * ? <7>Eia * m*;<D& 9 ig L»i£^JiiSW{Cffij± 
"9" 5 C t ^b^c»e 
10 0 5 6] 3t4 0C{89li, ERSROjSRXgKAstt 
©J*RS*Tiiu<0*g<D2 nmOff^OR^SjaSi-a^ 

J&R'< !7 — SriftJE^ 4 OAICt LM%i%aMklZ£ 9 6> 
nfc»S Li^f&R^7- ( 1 5 0Wifij{£) |:a$LtlS 
RLfcE»SR£^-f oSfc-r-r-X^'oES • r8*<Oi&9 10 

X§ttT?uf<0*S0 2 nm^ff^oR^SfigS-fa^BBacr) 
j£R'<!7 — <DXlK<D*:iicr> i / 3 STJrTtf 

it5:t^5„ 20 
[0 0 5 7] E»3»R^j«H^l7-4:jaRitttttfiER/< 
7-^3 0-3 0 OWOffiHT-fiifcfiSJ-rSe ^ot, g 
^*;Uxtf. »4 0B«XVCW»e>, EflbMKo&R 

T^R^£T(ffz^lC;ft^;^oE^ * r^^co^ 

^6^— ^rasfcjifltR»7^o— ^ratcisttsfiK 

Ri£^£, teO»9<OJ(!Pa^j*Riaft<Dl/3«T^T 

- t 3C 
[0 0 5 8] — «K2*#HfiT(:::fc^Ti£Ha£ass 

9&^*#«5. ^oT. RJtS>iFs5i:a»S>. Ea&R<£> 
fiKRXS(ci*5(taricR^<i7-S:IM» LTEftSPROtfcR 

5W>-tix«fc 9 < i-5 r t J: 9 , ffiESUSW 1 t H 
^fe-^-f^^OEfi • *H=^S*9SL4$t£#efc8£ 

Ri?;o fair *s «■ 5 TcSfflfiKH: rAESCio tR^t t 40 
^5. E»- ?B*Oi»9fiLWtt(OW^flEixfc3t7 f -f ^ 
^ (ES • rH*Oi»9SLlH3S^2 4^[hIJ:9 
^) ^^OE^Ro{SfI^<bco^S^^T^^^tr 

*Jiffl^ssy •y5 L ^jg(c<coTA59, wit y 
^^^assc^ESSR^R/s^rfijocfi^fflxicit^T^ 

[0 0 5 9] Vziz s E»ffR<D]«RXg<DXgBM£j&>?> 
J*R'*I7~£B*!>3JfflfiiL ^/cfi/SRXg^Xgi&Tffu 




) £=P^¥ 1 0- 1 6 3 9 3 

20 

»5ftfc«JBaOS:S(SffifE^l6ftI 1 (tlliaiZ, 3nmg 
T\ *t£ L< ii2 — 3 nmllto^wo r k&ftfi* 

M<wLfc»£\ E^ • m^<Dmr>&Lft&<Dfa±$)%:it 

[0 0 6 0] HuE**K£9*BLfcE»«R<0 
*»»^S*««o;iie«{fcK±oE» • i*teo*9fi 

«*KOSB^O]«RJHra*C*5(t5ritRy<!7-«:ffl 
^^ML^^:ix^ttO^RXg(C^^T. «JBSSO/£R 

R^<^-/»/B««^-0«»^j«RffllSI^fe«t5fiJlRy< 
^5LtEi»I^ML, S-EftSRS:*-*- 

H2rfTof- 0 -ts>»** E»»R(oa/saoj«RJHBa(* 

^ftS¥^fKR^I7 — &SJia«^<^ffl»OdtRMSrpT 
(-^ft5¥*9oricR^!7"-<0 3»^l«Ttw-r5i:, a 

[0 0 6 1 ] a±OSt*ttt§ggfttrmsG e= S b 2 T.e 
5 ^^^SE^^RiCot^TO^T'feofz^. G e, 

sb'je. {t^mz&rtzmf&ttz^Lxttmkm 

35, 0. lOSy. 0. 45^2^0. 6 5, x + vtz 
= 1 ^mtzT. 1H60A, B. C, D, E T* 

S S ix fc ffiS I c fe 5 ^ j£ B l { kSSftR V* B % S ^ 

er%!SLT, JSH^fbt-^S^DSftBfH^ l 0 0 n s e c 
^XTJi L/tB^) (i v BuEiPISojtx-f ^^<OEgt - rS 

[0 0 6 2] Sfc, X9\Z&ttZ>&m<om&z:0 " 

nm«t 9*#< 1 0 0 n m^T'^lt'f fb^ irtt), E 
S»R^^RXSir^(t5JSR.W*SSO^S:^<DR^ 

jssi"5wraoi$Ry<i7— ?rT(f TEsapRo^jgas^ 

M^^g?r^a65 r t \z X -z>X±"f^ * f offiS • 

[0 0 6 3] ^^b\ E^R^^cRXfi^cDj55cR^!7- 
(ffiRisff) J; 5R c f co^^^g^^fkcoHJ^ 

ii. «R3S«^»«<g*«P-^, «-«rOfi£Rftf!j=«rSE{l:$ 

RXS«wfe^rtt3fci*^ofc«ffS:?ToT^-50li, 

R»*iS)^«K2Sfh:ow^ (Ril^f^T'OS^^g<tft 
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A E S 5>#f I- <t o THid'tf) biX/t,, £r^"f„ 

[0 0 6 4] (SJa^J3) BlJie^Sc^J l5.U ; 2T-!ifS^ [0 0 6 9] JB20S»-CllTE*5©B«!:*tJ:? 

S-&fc*SS5JwJ;-3-C3t7 J -f^^<'5ffi» ' ?8£Wi£9S *S3EU Suf£ 2 n m roJi:;^<OR#fi!i*-*-5>J$!ra*s<E>fi5c 

S-frfc^SaSi-io-C^-r-f ^JJ'WtafS • *BS<7?;l&9i£ (5 0/iTorr) I: LTffM Lfc«Si 5 1* 

[00 6 5] *jM6«©»S»0*Ji«50**«a«:*i 9 jKLWRSrfrofc. (SSSJISr^fiSiRXfi 

^^-tiro^&liHutESJSCT 1 £>-t;ix£S:4=fi*Jl-|3] Dt'fc l^*Jft5XSBa*&® 2 nnj<a/¥*<DR#tdcSi-5?8fi{]t;: 

ic tfiot. OjSJK^BSLtf^ON, (5 0 u T o r r ) 

[0 0 6 6] itT. i3 0gf?rffl^Tiirolt)liJt*> i9^ct< LtMtSt. ftx-f • '^(O 

bteZtt&itMyt'r't *9 ZftSl^tL. :;t4I©f i& 9 ig Lifted <fc t&nfritL. . 

^XVWftJilWfeKlSffillO^ixfcS^ttl-raDJCL. [0 0 7 0] SB3 0K«-CI4TE«5WC«l^-*-i 5 
«S*&*«>»£j«Ri"5iS»J^»H«ttffia3mT 20 (C. *r«Dric«XS»c:*5tt £XSMi6& 2 ~ 2 0 n m^JS 

orrCAr^OCU *K/<7-tl0 0Wl:l *©RjftiJ*iM-5»ra©J*flHSH»#* ( f , 0>N, 

t- a — js. &W&t:f8&1rZ>Ei<QlSfLl&'*7 — l-i-l 0 0W J3E$rgtJlES5COBfi8(Z^Lfc^^* i e)#e>ixf-?t7 :? 

i:U f£R^i^5rAr^tN, ***©E» • iH*©»9iEU^fc«fc«frfcfc»K 

U Ar^©»E5r3mTorri:U H t5 0. 7mTorrl:U «E2-2 0nm©f*R 

[0 0 6 7] itm LfcH* <T>%f ^ 7* t> coOx^firHZ-o lulS^ 5 ©Afflict L£:S^*3*I- <£ 9 #P>iX/"c5t-r -< 

Iff— A 7 8 0nm) £ X -f * 9 kU^N, (50/iTo r r) KUTJgrttLfc 

1 4m/s e c £ U mm-? — 9mni ■ l)imt'7V ^H^r^-f-^S^rojtT'^^^erfFSib, r7X<bi:io 
^_ ? -, 2 -7f^- a >SSi£&3i-— '< 30 v^TfE® • r^^oa^igU^Sr^oto -<Ds=al^ 

Lfc„ if. t— ?'*!7 — £ ^Mr — SraiSEi:: eSB##-*-#'© fc (N» r&ffi^rSift-CfSRLfcSJiSCCO 

0. 2mWt E It^ilS L, 1 1 0 nm J: 9 < #5 i) **<*>8E» • 

0 O0^OStgOBERt*;i x l 0 - '£rF£ftof£ ?g*ro^9iSL,4*tt?SSjS»lc<&T-r5w t^d'ofc. 

gL . ^/<!7— <o.5 *>S/h<*V<!7 — 5rTPfi/-<7 — £ L [0 0 7 1] S? 4 co^^T-fiTES 5 ODtfflir^-f <fc o 

fc. »9iELIE*tt. T»'<7-©1 5%*fL©1E*- I-. *«jSKXSi::*5tt©xe»T«W>ft«© 2 n.m«X 

JH^y<!7--C»9igLIE**ff*t\ BERiUxiO «:*©«j&sj*ftr3#IS)<Dj£KSHft#**^Ni 

■ s J: 9 <fc*£ < 4ofc^oa9 3EUElftS:»]36Ufc. #HE«:«*KK U xa»*6*»5>B9KJBHS"Cro*RS 

[0 0 6 8] %\ ©^T-JiTIS^5 05A«atC^-Ti5 ISi^^fON: ^^^JI«rfinl2^ 5 <D A1S!C7F bfc^r 
IC. -^cDfixIIXfKCiJVNT^O^rBl^ON, #*<D55 40 f&rsHUl <fc "9 ifbi-^ftT^ * * ©ISf^ ' *N 9 il 

7^^KL, wixfefcoi^Tl^- iH*«5»9igLt* mToft) LT^jS Lfc{£!f if ^t 1 ' 

0 n T o r r su'^IC LtritBS*HftT-C«R-rS £ . oJSBM^TBf cd^&cd 2 n mW**OBI* s fi)t*i-5?!8BS] 

g<CN, »BEI--C«KU*:««Ji*ffl^*:3t7 f -f ^^* s r) ± 9 < UT JBfiSfT5 £ . 3t7" * * • »H 

^/^142r^-rr £li. W^(f^¥-3-2 9 5g L4#te* 5 <t 9 — JSfS]_h1" o - £ 7itr>^^ofc 0 
3 2 1 3 3-^«"CBB*$ix-CV^5. fcAfL, ffsLV 1 50 [0 0 7 2] % 5 ©SRtliTEa 5 OEli:*t X 0 
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IC, ^O^x^X^JC^ftoXft^T^O^^cO 2 - 2 0 

ix^tOiC-T50. 7mTorri:U 11^^15 
IS 2- 2 0 nm^ff*R^fii-5«8P«1ST-Ofi!clR3?H 
^^ON, #^:£JE£?!5fe« 5 CO Afflict LfcSISl 
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To r r) «wLTJBfiKLfc^ai§ ^tcS^OTtr^ 

[0 0 7 3] 
I* 5] 













-*~-<T0«Torr (A rO^) 


1 055© 


A 


■*"~«T 2 5 MTorr 


12 3?® 




*"-<"C 5 0 ^Torr 


1 3550 




**"*<*C 7 5 /xTorr 


12 3?® 




f-<T0. l«Torr 


935® 




t^TO. 2nTorr 


7^© 




ftttf© 2 n«M 0 fcTorr^ -efc.EJfl.fi 5 0 * Torr 


iaa 




ft IB© 2 n«t£ S 0 £Tori\ -?*tlJ£l*Mi 5 0 #Torr 


1 3^0 


B 


J&tOCD 2 mtt 0 . laTorr^ -frflEWViiS 0 u Torr 


1 435® 




ftlW© 2d«I1 0. 2aTorr* <-*lEl*Hi5 0 jiTorr 


1 735® 




2 n«(± 0 . 5 nTon\ *r tiBm It 5 0 u Torr 


2 




fitO«2n«f±0. 7»Torr^ *-*i£l#.t±5 0 jrTorr 


2 3 35® 




ftfij<02n«fil. 0nTo2T v *ti£i*t-f*5 0 /(Torr 


2 3^® 




ft*B<D2n«iiO. 7oTon\ -£-ft£l#.{15 OtfTorr 




C 


ftfcj© 5 imf* 0 . 7 oTorr^ ft JEW it 5 0 ir Torr 


24^0 




efcJOl OoaO. 7oTorr^ -£-TlJEl*m5 0 2 Torr 


2 1M 




fcfcJtD 2 0 an 0 . 7 aTon\ *LEl*V 5 0 v Torr 


1 6J5m 




fif£©2MttO«TorT x -ttiEl^-ii 5 0 *Torr 


1 135® 




J6«<02n«ii 5 0 *Torrx -t nJ5t* li 5 0 Torr 


X 3Jj® 


D 


ft&©2nntt0. 1 «Totj\ -tftEWti 5 0 ii Torr 


1 5 35® 




3B«O2n«tt0. 2»Ton\ HE:nEt*K±5 0 //Torr 


1 7 35® 




«»©2n«(i0. 5«Torr. * tT-JSmtt 5 0 M Torr 


2 0 35E 




«&©2tiMt±0. 7»Torr. *fl£J*V:± 5 0 w Torr 


2 5 35® 




ftt£©2oal±l. OnTorr, * nJEWti 5 0 A Torr 


2 6 35® 




CftO 2 nail 0 . 7 «Torr, * tLJ3*H* 5 0// Torr 


2 5 35"® 


E 


ft&<05onliO. 7«Torr s -ttvEl^Ji 5 0 MTorr 


2 «?J® 




ftft©l 0a«0. 7 nTorr s -t-net^rU 5 0 */Tcrr 


1 9^® 




.fi&O20nn0. 7 *Torr 5 0 j: Terr 


10^0 



[0 0 7 5] *?<Dm*m<DWM'}Dfa^ 
is LESS^ 2 0 7TIh]«±) tctw * ^ li-^0{£s£J§<Df£ 



[0 0 7 6] W±OiB»^e>, l*mt5»BI"W 

fe&v&frtzmmUeomZlZ l 0 n m^T, Ut. L< 
1-10 n mCto^^^^o ~ ct frftf)^tz 0 #±5. 
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^5^J?^.^ 1 n m^ffilZ L^£\ - "9 is 

[0 0 7 7 ] fiuffi{S3JS<0«JBSBG>2S»£<E>R 

g) i i bh* * < — fl£#J U:^ <b ri o o 7t ^ , ^ 

ffi#o#R#rac:fctt*¥^ON, »BE) §r^Itt^ 
RJiSrJBfiltU *{ftS»fc*1-«#^**©e»- W 

»OritR)HPfl^*5(t5¥J«©N a 5^EE <tH^c<t5 

*H025R3BS3&s»fc^T^-ct>. iHSOfft 20 

[0 0 7 8] *fc. Jt^-f ^^tf*3«tS«-«ORffS:0 
nmJ:^^< 10 0 nm*fW8ft;S*tt, « 

fii"5WiPBlX^IK»TffioM3e»*^H* s J«*"t"5M 

^^^^e>^/c e 30 

[0 0 7 9] W±^SliSt»»ff^ttZn 

oV^tO^t^t'fco^, RSM^L-CZnS* 
{££^T-^o{£ffJI. S i O* iiM$£^A/T*&£f£gi 
JB, ZnSS^SiO, 3&»63S(iix5^*< t fc-ofc 

[0 0 8 0] ^io. {aSJS<OJ5KKXS(cA5V^T?aS3fei:S 
(N* ) ^JEC0SJfflitftt<e<0T*. ^m^<D^m 40 

(i AE S^WHioTit^to&ixfc. 
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[0 0 8 1 ] 4 ) SuESIlfSftl 3 i?fi«S^O^ 

R^HS^**^**-* 9 <-T5. £/cl*f£RX 

Sil*TffiOftS:O0fSff*^K**J5i£S"t* 5 JHPo'jKiStt © 
J&R^B^^^^N, ^EE&fiJcRXSBSfe**?^* 1 © 
»3P B 1* T-oj£R#BS#**0^;h,± "9 t>^:# <-fo r 
^riaot {SsSJ§ 1^*3 ft © fEftffR ^We- 

4 liffiSIJgo^RXSOdcRiateBf OBff^JS^ORiSjS 
St-S^P-l^^ttS^KRaiSSr^^SBPflSOdtRilffi 
±9 t>/hS<i-5Sfc«*, »aiJiO«RxaoiS»T 
Sao*a<O^SIS:*^R35Sj5i)tSi"5^PBTt-^ftofiERiS 

fti-fltRxeHHt&^e^^JWPflST-oriERisai 9 1 

[0 0 8 2] 5tei\ B3 0Sitt«rfflv^TEI lOJBflJ*^ 

^XVtfKttSulElllSW 1 O-tftt Settle H DC L 
fc. ::t', »»JB£WKo«SrriERr5BRO«R^Hfll. 
liffA3mTo r rOAr^WU J5jcR'<!7 — £ 

1 0 OWIitfco' «HJBS:l«Ri-5ROi*R»H 
giiAr^iN, 3f*(Dm.^$* (A r #*0#13E# 

3 m T o r r . N, O^JE^ 5 0 m T o r r ) \Z 

9ilU^^^ofc e ^CT% u— ft-i. (ffift : 7 
8 0nm) (t-r-r^^^^^tiiS*! 1 4 m/ s e c t 

BERiil^l x i 0' 5 &.Tt /jrolSfS ■ ?H*^17— 0 5 

K^erft^^, BER^l x l 0' 5 < ^o/c 

[0 0 8 3] 
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T KB /< r? — 0 1 S 1 








T-*T 3 0W 


£ 7Tfol 




**-<T SOW 


8 35© 


A 


7 5 W 


1 035"IsJ 




t^ra o ow 


1 3 75® 




f^Tl sow 


1 3^0 




t^T2 0 0 W 


1 1^® 




t-«T3 0 0 W 


1 I^IeI 








*TO0 2nati3 0 W, *nEt*Wi 1 0 OW 


2 2??® 




ftlTJ© 2 Mil 5 0W, * nEin !il OOW 


1 7^© 




ftfJ0 2mli 7 5W, *njEi^« 1 0 OW 


1 475® 




fttt©2Mt±l 0 OW, *n##.tt 1 0 OW 


1 3^0 




fitn0 2tw!il SOW, *tiFJLfttt 1 0 OW 


1 1^0 




ft«J© 2nitl2 0 0W, * n£t*V!i 1 0 0 W 


8 55-0 




ft$)©2n.l±3 0 OW, .-enJEWtt 1 0 OW 


7 550 








fiR0 2n«ll 3 0 W, *njEi^id 1 0 0 w 


22^0 




iB*.02n«li 5 OW, *nEm« 1 0 OW 


1 6^0 


C 


ft*<0 2Dili 7 5W, fnaMJ 1 0 OW 


1 3^0 




aao2n«i±i o ow, -ensmn i o o w 


1 3^@ 




eao2n-t±i s ow, -tnancii o ow 


1 13?H 




fiao2nit±2 OOW. *ft£t*ti 1 0 0 W 






«»©2i«l±3 0 OW, -tnJEWtt 1 0 OW 


5 35® 



[0 0 8 4] S6oa«(i, rtwx&oxaHife^bx 

^"T 5 #7* W * ^ <omm • m^CO& «9 ig Lf£]S£*^ IT 
-C/*;Bti-S»£\ Sfl|/<!7-^l 0 0-1 5 0WC 

[0085] m6<DBm*. &mm<^&mj:mzt3rt % 

-^a^^IL, SJ15 2 nm<OJ5*OR^fii-5»!ra 
iWhrit^ti Ll^&m/<7— ( 1 0 0 W) (CtS^LT/S 

[0 0 8 6] S6<75C«JJ4, {^II/iO/55cSlX^^^(t5 

f&m^u—^m^^.^ u x^*s^^mjis^r B iS'c^c 

rt L^/£8I^!7- ( 1 0 OWifuS) dtS:£LTfix 



RlSOlS»7BJOft»0 2 nmOff^ORtfSfiSSi- 

[0 0 8 7] «««Odt«^!7--tj«Bta«liJ5£BS/'5l7 
— #3 0 — 3 0 0W<7)S@T'[itt^Jt5 o ^ot, 1"V> 

* > <b <z> - 3t jh ra s fc * 4 /& bi t bu o - 'm m m z ^ » z> & 

[0 0 8 8] -^i:II^gITi:^^TMIg^i 
50 95^2* y ^^*ttlB(w<CoTi=5f?, WlSUyf 
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[0 0S9] {£SJBOfi£RXeoxaiHfe*»&/* 

T. On mM-t*OiK53&\&3 ^ i: 

[0 0 9 0] Jfcjc. WESI»i:J;9»BLfcftSi<0* 
JB»Ofi*««0*««ffci;i <fc 5 Eft • -tH*oH 9 il L 

MU/c-t^ix■? ^ i^O^EalX^ttzioV^T. SJBffl^ricRJMra 
*^£>Eft • 9 ig L0^£$J;£-f 5^§££rtT 

[0 0 9 1] Sfc* 3t^-f ^^J-*5«t5#JiORS:S:0 
nmJ; 9*:t < 10 0 nm^T'OKT^ke-tirT^. ^ 

a»oj«Kxa^^«t5*Riate«^B?3e«*<oK30Srit 

^g$rS^5 -1 t iC<toT5t:f^ * * CO Eft - ?gf£co&£ 

[0 0 9 2] ^Jt^^^mfrtt^^: LtZn 

{$^-& A^T^o^IlH. S i O: m^er^Z-T'^o^IS 
Jg. ZnSMS iO: j&»£8tfix5^*< fcfc—oi: 
Taj Os ?r^A/T'^o^:IIg4rffi^^*x-r^^{lo 
^ T t> Is] « o S £ 5 w «k d 5 T- # 0 
[0 0 9 3] ft**. {SSJf Oj^RXS^fiScR'*? — 

XS*OfiJcK'<!7- (flfcRiSffi) 0*J»^J:o-C(S»» 
' rtT-S*^^7C*^i8Sd5RJi:*-ffi]T-S{ti-5^ t& 
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30 

[0 0 9 4] 

[gB^o^l «±to<tp;i. *3g^«u:ntf, tsaefb 

5*><0»R 01) Off**rSj8c53«t5«KSE^fcoa9-& 
10 l^ftt^^^^^T'fc^ t5-o, -tOffi&SSR 

^rirtci*?. Eft • TH^O»9SU1*tt^fl8BWlwifi3 _ 
[0 0 9 5] ifc* *$89»::«fcixtf. *l!E<Offift • iH* ■ 

20 [HBOfB^ftRWl 

[Ell] ^WOttSE^S^^WWEattfr^-AfrW 

[12] *3BWOffiaEiba**fll«E*tt« c ^>ffi^Aft : 
#JcD«f££^LfctKralT-fc£ 0 
[13] ^^(O^Jg^Jic.t^tg^kM^x-r^^^^ 

a^^jio-jaRfiFiRjwttfflufc^^* 

[B4] *JSMoJ51S«^J:Sti«<fc;a3tf ? -r^^^E 

30 7F:LfclT*£>6o 

[15] *BP^cO^SS^J^<tc>ti^t:M7fe^^^^i-^ 

[16] **B^O|lliaei]ir«t5fflffi{ba*T f -f ^^<^E 
ft»RSr«fix-r5G e. S b T T e z (om&tES^nk \_tz 

l*efc5c 

1 S3£ 

1 a StEUffli 
40 2 {£11 Ji 

2 a ^iiSi* 

3 ESSJR 

3a, 3 b SUSS 
4" <%SB 

4 a ^^BTi 
5 

6 

7 ^IIS 

8 ifjt 




1 

2 esse 

3 i5tx5K 

3 a. 3 b 

4 ess 

7 

8 ^-+Tit 
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